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”-‘;\%;;c;;i;-.—;\-%\;i-ﬁ;lemucca, 29th. Cape Mendocino, Cualifornia, 50, se., 5th; 76, se., 6th; 72,

New Hampshire—Mount Washington, 25th.

New York.—Albany, 1st, 8th, 3lst; Setauket, 7th, 3lst;

ew York City, 15th, 31st; Palmyra, 31st.

North Carolina.—Wilmington and Charlotte, 4th; Weldon,
31%hio.—North Lewisburg, 1st; Cleveland, 13th, 14th, 31st;
cincinnati,’” 176h ;, Portsmouth, 17th, 31st; Columbus, West
Milton, and Yellow Springs, 31st.

Pennsylvania.—Philadelphia, 6th;

jonsville, 31st. )

Rhode Island.—Block Island, 7th.

Tennessec.—Nashville and Milan, 28th.

Virginia.—Accotink, 5th; Variety Mills, 5th, 6th, 20th, 30th ;
Lynchburg, 5th, 29th, 30th, 31st; Norfolk and Cape Henry,
6th ; Chincoteague, 6th, 29th, 30th.

Washington Territory.—Walla Walla, 19th, 27th to 3lst;
Port Angeles, 25th; Pysht, 26th.

Franklin, 30th, 31st;

Table of excessive and greatest monthly precipitation for December, 1886.
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WINDS.

The most frequent directions of the wind during December,
1886, are shown on chart ii by the arrows flying with the wind;
they are also given in the table of miscellaneous meteorologi-
cal data. In the Missouri and upper Mississippi valleys,
Pakota, and Minnesota, the wind blew mostly from the north
or northwest; in the Lake regions the prevailing direction was
west; in New England and the middle Atlantic states, north-
west. In other portions of the country the winds were vari-

- able.
HIGH WINDS.
[In miles per howr.]

Wind-velocities of fifty or more miles per hour were recorded
during the month, as follows:

Mount Washington, New Hampshire, 84, nw., 1st; 84, nw.,
24; 83, w., 3&; 89, w., 4th; 54, se., Tth; 78, nuw., 8th; 76,
nw., 9th; 99, nw., 10th; 98, nw., 11th; 54, s., 13th; 84, w.,
14th; 71, sw., 15th; 92, nw., 16th; 94, nw., 17th; 50, sw.,
18th; 70, w., 19th; 78, w., 21st; 56, sw., 23d; 64, sw., 24th;
100, nw., 26th; 87, w., 27th; 77, nw., 28th; 78, w., 29th,

Pike’s Peak, Colorado, 54, w. and nw., 1st; 52, nw., 2d; 58,
n., 3d; 66, w., 9th; 74,n., 14th; 58, nw., 15th; 72, nw., 16th;
76, w., 20th; 72, nw., 22d; 70, n., 23d; 76, w., 24th; 50, w.,
25th; 80, w., 26th; 72, nw., 27th; 656, nw.,28th; 64, w.,29th;

- b8, w., 30th; 56, n., 31st.

se., Tth; 60, se., 8th; G4, se., 10th; 12, se., 11th; 52, se., 12th;
65, se., 27th; 88, s., 28th; 70, se., 29th; 56, se., 30th; 52, se.,
31st.
Fort Canby, Washingtou Territory, 50, se., Ttl; 50,s., 126h;
50, s., 13th; 50, se., 15th ; 58, s., 28th.
Block Island, Rhode Island, 51, ne., 6th.
Chincoteague, Virginia, 52, nw., Gth.
i Nantucket, Massachusetts, 50, ne., 7th.
Tatoosh Island, Washington Territory, 51, se., 12th.
Fort Assinaboine, Montana, 52,s., 13th.
Tort Maginuis, Montana, 52, w., 13th; 54, w., 19th.
Valentine, Nebraska, 56, nw., 14th.
Fort Elliott, Texas, 52, nw., 14th.
Sandusky, Ohio, 52, n., 15th.
Fort Totten, Dakotu, 50, sw., 20th.
Fort Buford, Dakota, 50, w., 20th.
Kitty Hawk, North Carolina, 52 ne., 25¢th.

INLAND NAVIGATION.
STATE OF WATER IN RIVERS AND HARBORS,

Heavy ice formed on the Mississippi River in the vicinity of
Cairo, Tllinois, on the 1st. Owing to the low stage of water
in the river, and its consequent liability to freeze¢ quickly, the
Anchor line of steamers went into winter quarters as they ar-
rived at this port. On the 4th the river had become covered
with heavy ice fromn the mouth of the Ohio to Saint Louis. At
Bird Point, Missouri, the junction of the Mississippi and Ohio
Rivers, the ice had been forced up to snch a height around the
¢ cradles 7 that the transfer steamers were unable to reach their
wharves. Owing tothe low stage of water in the river several
stoamers were aground a short distance above Cairo on the
same date; on the 14th the river was reported by steamboat

.l men to Le lower than at any other tine during the past five
i years, and many old wrecks were visible that had not been

seen since their destruction. Heavy floating ice passed down

‘lthe Ohio and Mississippi Rivers at Cairo every day of the
- |month; on the 30th it became heavy enough to impede navi-

gation. At Saint Lonis, Missouri, river navigation was sus-
pendod on the 1st on account of low water and floating ice;
during the afternoon of the same day the Mississippi River

as gorged with ice at Warsaw, Illinois, and the Illinois River

8 | at Beardstown, Illinois.  The observer at S8aint Louis, Missouri,

states that the Mississippi River was lower during the first five
days of the month than at any other time since river observa-
tions have been made; after the 6th it beganrising and on the 19th
was 7.9 feet above low-water mark. On the 6th the ice gorged
at South Saint Louis, causing a rise of five feet at points imme-
diately above; the gorge did not break until 4 p. m. of the
10th, and resulted in @ rapid decline in the river at this point.
Large quantities of ice passed down the river every day of the
month. At Dubunque, Iowa, very low temperatures prevailed
during the 1st, 2d, and 3d, and ice begaun forming rapidly on
the Mississippi River at Dubuque, on the 1st; on the 3d the
river was covered with ice of such thickness as to allow ve-
hicles to cross from one side to the other,

Navigation on the Hudson River became practically closed
for the season about the Gth; on that date the ice in the river,
from Rondout northward, ranged from two to six inches in
thickness and ice men were already at work filling their ice-
houses. All the freight and passenger steamers plying be-
tween Now York City and poiuts north of Poughkeepsie went
into winter quartersabout the 4th. The propeller * Newburg »
left New York City on the 27th for Newburg, but became fast
iu the ice when two miles north of Cold Spring, New York,
and was obliged to return.

Duluth, Minnesota: the water in the harbor became frozen
over on the 5th and ice began forming along the lake shore
on the same date. A field of ice was observed on the 16th near
the south shore; it continued to extend until the 24th, when
it was within a mile of the north shore, and at the end of the
month had nearly covered the lake,
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Escanaba, Michigan: the steam tug ¢ Swain,” havingin tow
the schooner ¢ Swallow,” left port on the morning of the 6th
for Detroit. This was the last vessel to leave port this season
and navigation was practically closed on that date.

Milwaukee, Wisconsin: there was more ice in Milwaukee
Bay at the end of the month than there has beeun in any De-
cember during the past ten years; on the 31st three propellers
were fast in the ice for several hours.

Erie, Pennsylvania: the propeller ¢ Philadelphia,”” of the
Anchor Line, reached this port, by forcing her way through
the ice, on the morning of the 7th; this was the last vessel to
arrive at this port, and navigation was closed for the season.

Sandusky, Ohio: Sandusky Bay became frozen over on the
1st and navigation was closed for the season. All steamers at
this port have gone into winter quarters.

Little Rock, Arkansas: the steamer ¢ Ella” arrived on the
15th, but, owing to the low stage of the water in the Arkansas
River, was unable to depart. On the 27th the river was navi-
gable for small boats only.

Louisville, Kentucky: on the 22d and 23d the Ohio River
was filled with heavy floating ice which impeded the progress
of steamboats. .

Leavenworth, Kansas: the Missiouri River at this point was
frozen over from the 4th to 10th and from the 27th to 31st; on
all other days of the month it was filled with heavy floating
ice.

Rochester, New York : the Genesee River became frozen on
the 24, closing navigation for the season.

Philadelphia, Pennsylvania: ice formed rapidly on the Dela-
ware and Schuylkill rivers during the 5th, making navigation
dificult. Navigation on the Schuylkill River closed this sea-
son unusually early and a large number of canal boats were

" ice bound.

In the following table are shown the danger-points at the
various river stations; the highest and lowest depths for De-
cember, 1886, with the dates of occurrence, and the monthly
ranges:

Hetghts of rivers above low-water mark, December, 1886.
[ Expressed in feet and tentha ]
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ATMOSPHERIC ELECTRICITY.
AURORAS.
Mount Washington, New Hampshire: a faint auroral light'
was observed from 9.50 to 11.30 p. m. of the 17th; it was ac-
companied by no streamers or other distinctive features.

Fort Buford, Dakota : an aurvoral light of a pale white color
appeared on the northern horizon at 9.28 p. m of the 22d; it
extended from northwest to northeast and to an altitude of
about 15°. Between 10.15 and 10.25 p. m. a few white stream-
ers, extending to an altitude of 27°, were visible in the north.
The aurora was obscured by clouds at 11.45 p. m. .

Saint Vineent, Minnesota: an aurora was observed in the
north at 11 p. m. of the 25th; it first appeared in the form of
a low line of light extending from north to northeast, and hav-
ing an altitude of about three degrees. At 11.15 p. m. the
light had become wider and white beams shot npward from
different parts of the base. At the base the colors increased”
in intensity, showing successively white, lemon, orange, and
red, the last-named color was the last to disappear, remaining
visible until the early morning of the 26th.

Bismarck, Dakota: an auroral arch extending trom azimuth
150° to 225° and to an altitude of 30° was seen at 12.45 a. m.
of the 26th. The maximum intensity occurred at 1.15 a. m.
when beams of bright light extended to an altitude of 40°,
The display ended at 7.45 a. m.

Marquette, Michigan: an aurora was visible from 9.156 to
10.20 p. m. of the 29th; several streamers extended to a height
of 40°.

Other auroral displays were observed during the month, as
follows : '
Mlgt.——Escanaba, Michigan ; $Green Bay, Wisconsin ; Gardiner,

aine.

2d.—Escanaba, Michigan; Embarras, Wisconsin.

4th,—Nashua, New Hampshire,

7th.—Moorhead, Minnesota.

19th.—Wellsborough, Pennsylvania.

15th.—Sandwich, Illinois.

17th.—Gardiner, Maine.

20th.—Eastport, Maine.

22d.—Bismarck and Fort Totten, Dakota; North Volney
New York. ?

23d.—Bismarck, Dakota.

25th.—Fort Totten, Dakota; Helena, Montana.

26th.—Poplar River, Montana.

28th.—Mackinaw City and Escanaba, Michigan; Nashua
New Hampshire ; Embarras, Wisconsin. A
29th.—Mackinaw City and Escanaba, Michigan.
31st.—Delavan, Wisconsiu.

ELECTROMETER READINGS.

[Prepured under the dircction of Prof. T. C. MENDENHALL, Assistant. ]

Observations have been made regularly at 9 a.mm., 11 a. m,
1 p. m., aud 3 p. m,, daily, at the gix stations now supplie
with electrometers. At Washington City, owing to severity
of the weather, observations at the top of the Washington
Monument were only made with difficulty. On December
11'51!'ih, during cold, rainy weather, values were obtained as
ollows:
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Sparks could be obtained at the Monument by connecting'



